
   

 

COURSE OF STUDY MANAGEMENT OF GREEN SPACES, FORESTS AND PROTECTED AREAS 

ACADEMIC YEAR 2025-2026  

ACADEMIC SUBJECT Mechanics and robotics for green areas 
 

General information 

Academic subject Mechanics and robotics for green areas 

Degree course MANAGEMENT OF GREEN SPACES, FORESTS AND PROTECTED AREAS 

Academic Year 3 

European Credit Transfer and Accumulation System (ECTS) 6 

Language Italian 

Academic calendar (starting and ending date) II semester (23-02-2026 – 12-06-2026) 

Attendance Optional 

  

Professor/ Lecturer  

Name and Surname  Francesco Santoro 

E-mail francesco.santoro@uniba.it 

Telephone (+39)3356510670 

Department and address Dipartimento di Scienze del Suolo, della Pianta e degli Alimenti - Scala “A” 
Via Giovanni Amendola 165/A – 70126 Bari 

Virtual headquarters Microsoft Teams code: ts22vjh 

Tutoring (time and day) Working days 10:00 - 12:00 (by appointment via email) 

    

  

Syllabus  

Learning Objectives The course aims to: 
Provide the theoretical and practical basis of mechanical and robotic systems 

that can be used in the management of green and forest environments. 
Analyze the main machines and equipment used in horticulture, arboriculture, 

urban green maintenance and forestation. 
Introduce the applications of robotics and digital technologies in automated 

management systems. 
Integrate the concepts of sustainability and safety in the use of machines. 

Course prerequisites For a successful participation in the course, it is recommended (but not 
mandatory) to have basic knowledge of: 

 Physics 

 Computer science 

Contents 1. Fundamentals of Agricultural Mechanics 
Basis of applied mechanics and energy systems. 
Types of motorization (thermal, electric, hybrid engines). 
Power transmission and mechanical components. 

2. Machinery and equipment for greenery 
Machinery for preparing the soil in urban and natural environments. 
Equipment for sowing, lawn maintenance, pruning and harvesting. 
Multifunctional vehicles for public greenery. 
Machinery for sustainable management of greenery (electric, battery-
powered, low-impact). 
Safety devices and technical regulations. 

3. Robotics and automation in greenery and woods 



   

 

Fundamentals of robotics applied to the environment and agriculture. 
Lawnmower robots, drones, rovers for environmental monitoring and 
maintenance. 
Sensors, artificial vision and the Internet of Things (IoT). 
Communication protocols and autonomous driving systems. 
Case studies and innovations in the sector (European projects, startups, 
patents). 

4. Laboratory and field exercises 
Demonstration and use of machines and equipment. 
Simulations on mechanical and robotic design software. 
Practical activity with mobile robots or automatic lawnmowers. 
Educational visits to companies, parks or experimental centers. 

Books and bibliography Lecture Notes 
Selected scientific papers 
The material is provided by the teacher during the course and made available on 
web platforms 

Additional materials  Technical data sheets of the machines and equipment analyzed 

  

Work schedule  

Total  Lectures Hands on (Laboratory, working groups, seminars, 
field trips) 

Out-of-class study 
hours/ Self-study 
hours 

Hours 

150 32 28 90 

ECTS 

6 4 2  

Teaching strategy Interactive lectures 
Theoretical and practical workshops 
Analysis of real case studies 
Individual or group project work 

  

Expected learning outcomes  

Knowledge and understanding 
on: 

o Acquisition of basic and advanced knowledge relating to the principles of 
mechanics applied to operations in green and natural environments, as 
well as fundamental notions of robotics applied to agriculture, 
management of urban greenery and natural spaces. 

Applying knowledge and 
understanding on:  

o Ability to select and apply mechanical and robotic solutions suitable for 
maintenance, care and enhancement of green spaces, woods and 
protected areas, taking into account environmental, logistical and energy 
constraints. 

Soft skills  Making informed judgments and choices 
o Ability to evaluate the effectiveness and impact of the technical and 

technological solutions adopted, considering sustainability, safety and 
environmental compatibility. 

 Communicating knowledge and understanding 
o Ability to communicate with technicians, operators and stakeholders in the 

sector, using correct and appropriate terminology in the field of 
agricultural mechanization and robotics. 

 Capacities to continue learning 
o Develop the ability to independently update oneself on emerging 



   

 

technologies in the agromechanical and robotic field for the management 
of greenery, also through databases, scientific literature and regulatory 
sources. 

  

Assessment and feedback  

Methods of assessment  

Evaluation criteria   Knowledge and understanding 
o Demonstrate knowledge of the principles of applied mechanics and robotics 

 Applying knowledge and understanding 
o Be able to identify mechanical and robotic solutions suitable for interventions in 

green areas considering the possible constraints 

 Autonomy of judgment 
o Evaluate the effectiveness and impact of possible technical solutions considering 

the boundary conditions 

 Communicating knowledge and understanding  
o Demonstrate sufficient knowledge of the relevant technical-scientific terminology 

 Communication skills 
o Demonstrate sufficient knowledge of the relevant technical-scientific terminology 

 Capacities to continue learning  
o Demonstrate sufficient autonomy in evaluating technological changes in 

the agricultural mechanics and robotics sector 

Criteria for assessment and 
attribution of the final mark 

The final grade is awarded in thirtieths. The exam is considered passed when the 
grade is greater than or equal to 18/30. 
The assessment of preparation is based on pre-established criteria, as detailed in 
the Course of Study Teaching Regulations. 
In particular, for the oral exam all the topics of the program contribute equally to 
the formulation of the final grade and for the written exemption test, the 
evaluation of each question administered contributes equally to the formulation 
of the exemption grade. 
For students who have taken the exemption test, the evaluation of the final exam 
is expressed as the average between the grade obtained at the exemption and the 
oral exam. 

Additional information  

  

 


